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1
TRACK ASSEMBLY HINGE JOINT

BACKGROUND OF THE INVENTION

This invention relates to hinge joints and is more
particularly concerned with improvements in hinge
joints which are particularly adapted for connecting
link elements of a track for an endless track vehicle.

Hinge joint arrangements for connecting track links
have heretofore been employed which have included
various type seals and in which a track link counterbore
has served as a seal cavity. In such arrangements, all
mating parts must be held to very close tolerances
which gives rise to increased costs in manufacturing and
to assembly problems when the tolerance requirements
are not met. This type of hinged joint when pressed
together to form a track rail assembly becomes a blind
assembly which is controlled by location of the holes 1n
the track link for mounting the track shoes. In most 20
cases, due to the number of mating parts, and the rela-
tionship to each other, the sealmg of such joints is very
difficult. |

In the commonly used track assembly hinge joint
there is a radial space between the track bushing and ,
track pin which allows for uneven loading between the
pint and bushing and results in a much greater wear rate
~ than normal. Also, this radial spacing between the track
bushing and the track pin permits a considerable
amount of abrasive contaminants to enter when the seal 3,
fails and produces rapid deterioration of the hinged
joints so that frequent repair or replacement of the dete-
riorated elements of the track mechanism is required.
Other difficulties arising from the loose fit between the
bushing include track stretching, which is referred to as 35
pitch elongation. When the track stretches and the dis-
tance from one bushing to the next increases, the track
pitch no longer matches sprocket pitch and the bushing
starts to ride up in the tooth resulting in wear on the
tooth and on the outside of the bushing, with the track 49
becoming snaky and the sprocket teeth gouging into the
links. Loose snaky track caused by bushing and pin
wear speeds up wear of the roller flanges and link rails
due to the slamming action of the links against such
members. | 45

It is a general object of the present invention to pro-
vide an tmproved joint arrangement of this type which
reduces wear, which minimizes damage when there is
any seal failure, and which can be manufactured and
assembled with greater economy than the joint arrange- 50
ments of similar character heretofore employed.

It is a more specific object of the present invention to
provide a new and improved hinge joint arrangement
which is particularly adapted for connecting track links
of endless track vehicles. | 55

It is a further object of the invention to provide a
track link hinge joint connection which 1s more wear
resistant than the joints presently employed and which
minimizes track stretching so as to avoid development
of a snaky track condition and the difficulties resulting 60
from such a track condition.

Another object of the invention 1s to provide a track
hinge joint structure in which the washer used for
thrust control is allowed to float between the pin and
the seal with the washer held in contact with the end 65
face of the bushing and thereby eliminating the risk of
developing metal fragments which otherwise fre-
quently result from contact between the bushing and
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the metal spacer and which may migrate into the bush-
ing especially when the track is working on a side slope.

Still another object of the invention is to provide a
hinge joint of the type described in which self-lubricat-
Ing bearmg elements are employed between the bushing
and the pin and also between the end of the bushing and
the thrust control ring so that the bushing fits on the pin
with a minimum degree of looseness thereby reducing
wear and track stretching and in which an efficient
sealing arrangement is employed for preventing entry
of contaminants and absorbing end thrust with the seal
adapted to be installed in pre-assembled relation in the
bushing end of the link and eliminating any need for a
counterbore and the close tolerances heretofore re-
quired in this type installation. .

The invention which is claimed herein comprises a
hinge Jomt construction of the type in which one hinge
element in the form of a bushing is mounted on a hinge
pin which comprises the cooperating hinge element,
with provision for some degree of axial movement of
the bushing on the pin, together with bearing and seal-

‘ing elements which comprise a self-lubricating bearing

sleeve disposed between the pin and the bushing and a
self-lubricating bearing washer between the end face of
the bushing and an end thrust control ring on the pin on
which an element of an end seal assembly 1s carried with
a cooperating seal element seated in a bore 1n wh:ch the
end of the bushing is mounted.

The foregoing objects and other objects and advan-
tages of the invention will become more apparent when
reference is made to the accompanying detailed descrip-

tion of the preferred embodiment of the invention

which is set forth therein and shown in the accompany-
ing drawings wherein like reference numerals 1nd1c:ate
corresponding parts throughout.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view, with a portion in section, of a
track link hinge joint which mcorpurates the principal
features of the invention; and

FIG. 2 is a cross sectional view, to an enlarged scale,
the view being taken on line 2—2 of FIG. 1.~

DESCRIPTION OF THE PREFERRED
| EMBODIMENT

The hinge joint of the present invention is particu-
larly adaptable for hingedly connecting track links, as
illustrated, but may be employed in different installa-
tions, the track link joint being typical. In the joint
shown, a track bushing 10 has opposite ends press fit in

the inner portions of bored holes 12, 14 in the inner ends

of a patr of spaced link bar members 15 and 16, and is
mounted on a pin 17. The pin 17 extends at its ends
outboard of the link members 15 and 16 and is secured
in bores 18 and 20 in the ends of a cooperating pair of
adjoining link bar members 22 and 23 so as to form a
pivot connection between the two pairs of link members
15, 16 and 22, 23. A seal structure 24 is employed at
each end of the bushing 10 to prevent the entry of con-
taminants into the lubrication areas which could dam-

- age or cause excessive wear of the contacting surfaces

when there is relative movement between the bushing

10 and pin 17. The joint which is illustrated is designed

to connect the link elements in a track assembly of the
type emp]eyed on crawler tractors and similar vehicles,
which comprises a plurality of connected link structures
mounted for travel on drive sprockets and idler wheels
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(not shown) and carrymg ground-engaging plate like
shoe members (not shown).

As shown in FIG. 2, the bushing 10 is assembled on
the pin 17 with a liner in the form of a tube 25 of rela-
tively thin wall material of the type employed in self- >
lubrzeatlng bearing installations which will fit tlght on
the pin 17 and perm:t rotative movement of the bushing

10 relatwe to the pin 17. A suitable tube material for the
liner 25 is available from Kahr Bearing Division of

Sargent Industries at Burbank, Calif., and is marketed 10
under the name Kahr-Lon. It is understood to consist of
thermoset plastic resins, Teflon particles and reinforc-
ing synthetic fibers. A metal thrust control spacer ring
26 is press fit on the pin 17 in the space between each
end 28 and 30 of the bushing 10 and the confronting
inner wall 32, 33 at the ends of the associated link mem-
ber 22, 23. A thrust bearing washer 27 is mterpos.ed
between the spacer 26 and each end face or end wall 28,
30 of the bushing 10, which is formed of self-lubricating 45
material of the same character as tube 25.

. The seal structure 24 at each end of the bushlng 10 "
comprises two seal elements 34 and 35 which may be
pre-assembled and mounted in the space between the
end faces 28, 30 of the bushing 10 and the inner faces 32, 25
33 of the ends of the link bar members 22, 23. The ends
of the bushing 10 are secured in the inner end portions
of the bores 12 and 14 in the link bar members 15 and 16
which results in a recess being formed in the outer por-
tions of the bores in. which the seal assemblies 24 are 30
recetved.

The annular inner or internal seal clement 34 1s gener-'
ally U-shaped and positioned in axtally outwardly open-
ing relation with the base portion 36, which is faced by
one flange of a metal reinforcing ring 37, seated on the 35
radially outside face of the spacer ring 26. The reinforc-
ing ring 37 has an angular cross section with the adjoin-
ing radially directed flange 38 buried in the axially inner
portion of the body of the seal element. The U-shaped

15

seal element 34 is of rubber or elastomeric resilient 40

composition. The axially inner face 40 of the element 34
which exténds in a radial plane is positioned in abutting
relation with the end face 30 of the bushing 10. A seal-
ing lip formation 42 extends in an axially outward direc-
tion and is radially spaced from the base portion 36.

- The annular outer or external seal element 35 is gen-
erally S- or Z-shaped in cross section and has a metal
reinforcing ring 45 of angular cross section mounting
the assembly in the end of the bore 14 with the annular 50
ring formation press fit in the outboard end of the bore
14 and forming the base for the element 35. The resilient
element 35 has a lip formation 46 which exténds axially
outwardly and, when in assembled relation for opera-
tion, resiliently bears against the outboard face of the <«
base portion 36 of the element 34 with portions adjacent
to the formation 45 extending into the area between the
Iip formation 42 on the internal seal element and the
base forming ring formation 45 and in sealing contact
with the lip formation 42. The lip formation 42, when ¢g
the elements are in assembled and working relation,
engages in the axially inwardly opening recess formed
between the base forming ring formation 45 and the
‘body portion 30 of the external seal element 35 so that

43

Ing points.
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While the invention has been described with refer-
ence to a preferred embodiment, it will be understood

by those skilled in the art that various changes may be

- made and equivalents may be substituted for elements

thereof without departing from the scope of the inven-
tion. In addition, many modifications may be made to

adapt a particular situation or material to the teachings
of the invention without departing from the essential

scope-thereof. Therefore, it is intended that the inven-

tion not be limited to the particular embodiment dis-
closed as the best mode contemplated for carrying out
this invention, but that the invention will include all
embodlments falling within the scope of the appended
claims. | -

--What is clalmed 1S:

1. A hinge joint for eonneetlng traek elements of an
end]ess track vehicle which cdomprises a bushing se-
cured .at its ends to the spaced ends of a pair of link
plates and a pin received in the bushing and secured at
its ends to the ends of a pair of adjoining link plates
which are disposed outboard of the bushing carrying
link plates, an axial movement limiting ring member
secured on said.pin adjacent each end of the bushing, a
sleeve member secured on the pin and disposed between
the bushing and the pin which sleeve member is formed
of self-lubricating. material, a washer formed of self-
lubrleating material secured on the pin at each end of
the bushing which is disposed adjacent the end face of

_ the bushmg and the end face of said axial movement

hmltmg ring member and a seal assembly mounted on

said ring member at each end of the bushing, said. seal
assemb]y eomprlses an_ inner seal element which has a

face. engagmg the end face of said bushing, a base por-

tion which is seated on said movement lrmltlng ring
member,,and an annular sealing lip extending in an
outward axial direction and an outer seal element hav-
Ing an annular sealmg lip which extends in an axial
direction and is in resilient engagement with an outer
radial face of said base portion of said inner sealing
element, said outer seal element further having an outer
base portion, said annular sealing lip of said inner seal
element being in resilient engagement with an inner
radial face of said outer base portion, and said base
portion of said inner seal element is disposed between an
outer radial face of said movement limiting ring mem-
ber and the radlally Inner most portion of sald outer seal
element

~ 2..A hinge joint as set forth in claim 1 wherein said

bushing has its ends secured in axlally aligned bores i in

the ends of said bushing carrying link pldtes and
wherein said seal assembly 1s located at eaeh end of the
bushmg

3. A hinge joint as set forth in claim 1 wherein Sald
outer seal element has an annular groove opening in an
axial inward direction into which the Seahng lip on the

'mner seal element extends.

- 4. A hinge joint as set forth in claim 1 wherein said
bushing has its ends secured in axially aligned bores in
the ‘énds of said bushing-carrying link plates, which

‘bushing eénds are disposed in inboard portions of said

axially aligned bores in the supporting link plates, and

said seal assembly includes axially inner and outer seal
clements with the outer seal element seated in outboard

~portions of the bores In said bushing supporting link
there is a labyrinth 52 formed between the 11p centaet- 65

plates
E T S
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